In this paper we introduce two new "magnetic" operators and we show that these are the cre ation and annihilation operators of the schrauben functions. The schrauben functions are the eigen functions of the Hamilton operator describing a free electron under the action of a uniform mag netic field. By transforming these two operators we obtain two other operators which we show to be of Harpers type, as was expected.
Introduction
For the study of special functions occuring in mathematical physics several methods have been used, especially their integral expressions and tech niques from the theory of analytic functions.
Recently K a u f m a n 1 applied the Lie algebra (or Lie group) for the study of the special functions. By this way the addition theorems are obtained in an extremely simple way: many of the expansion theorems are then derived from the addition theo rems.
Each Lie group is characterized by an infinitesi mal transformation2. The basic idea of the Lie group is that from an infinitesimal operator M, which shifts the point S = (x,y,...) to a neigh boring point one may generate a finite operator exp a M which shifts the point S into a point S' at a finite distance along the path curve of the oneparameter group exp a M.
The application of the same operator to a func tion of the coordinates F(S) yields: exp a M F (S) = F (S') = F (exp a M S).
(1)
According to K a u f m a n we consider those infini tesimal differential operators which appear in the re cursion relations for the various special functions, and generate from them finite operators. Any pair of recursion relations for the special functions may be rewritten in the form
where R and L are differential operators and are called raising (creation) and lowering (annihilation) 1 B. K a u f m a n , J. Math. Physics 7, 447 [1966] . 
When [R, L] 4= 0 Eqs. (7) does not hold.
The set of such operators which is closed under commutation constitutes the Lie algebra generated by R, L. Any member M of the algebra generates a finite operator exp a M; the products of these gener ate the Lie group corresponding to this Lie algebra.
K a u f m a n 1 applied the above theory to the spe cial functions and especially to the Bessel functions, Hermite polynomials, Gegenbauer polynomials and Legendre polynomials. 
From the above definition we easily obtain the re lations:
where /"(r) are the Bessel functions which the fol lowing differential equation fulfil. . . 
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Schrauben Functions and their Properties
It has been shown by J a n n u s s i s 3 that for a free electron moving in a homogeneous magnetic field it is more convenient to take the eigenfunctions in B / 2 V* 1
• " ( r ) = \ 2 x \ B ) n! (13)
where K is the wave vector
and yJk'n(r) the schrauben function.
It is assumed here that the magnetic field H is parallel to the 2-axis and that the vector potential A (r) is given by:
A(r) H xr 
Furthermore, the Schroedinger equation yields:
H0ii'k.n(r) =£'« V'*.«(r ) = B(n + \) ipk,n{r). (27)
5 A. J a n n u s s i s , Z. Physik 1 9 0 ,129 [1965] . 
The Harper Operators and their Properties
The Hamilton operator of a lattice electron mov ing in a hom ogeneous magnetic field does not com mute with the translation operator, but Harper ' 7 P. H a r p e r , Proc. Phys. Soc. London A 68, 879 [1955] . 8 W. Kohn, Phys. Rev. 115, 1460 [1959 , 9 L. Roth, J. Phys. Chem. Solids 23, 433 [1962] . 10 G. W a n n i e r and D. F r e d k i n , Phys. Rev. 125, 1910 [1962 . There now exists an extensive literature devoted to the properties of the Harper operators (see Ko h n 8, Ro t h 9, W a n n ie r -Fredkin 10, Bl o u n t 11, Fishbeck 12 and Zak 13) .
G en era lized H arp ers O p erators
We define two new operators Ck(r0) and Ck (l*0)
as follows:
Ck (r 0) = e x p {-i(k,r)}-Tr0,
Ck (r 0) = Tr0 exp{ -i(k, r) }.
11 E. B l o u n t , Phys. Rev. 126, 1636 [1962 . 12 H. F i s h b e c k , Phys. Stat. Sol. 3, 1082 , 2399 [1963 . 13 J. Z a k . Phys. Rev. 139. 1159 [1965 .
